Effect of a single administration of benzene, toluene or m-xylene on carboxyhaemoglobin elevation and metabolism of dichloromethane in rats.
The effect of a single administration of aromatic hydrocarbons (AHCs) on the metabolic activity responsible for the biotransformation of dichloromethane (DCM) to carbon monoxide (CO) was investigated using adult female rats. In rats treated orally with benzene (1.5 ml kg-1), toluene (2.0 ml kg-1) or m-xylene (2.0 ml kg-1) 16-24 h prior to DCM (3 mmol kg-1, i.p.), the carboxyhaemoglobin (COHb) level was elevated, reaching peaks in blood at 21%, 16% and 23%, respectively, compared to the peak of ca. 10% in rats treated with DCM only. Their effects on COHb generation were highly dependent on the time interval between each AHC and DCM treatment, since an early administration of m-xylene or toluene decreased the COHb elevation. The half-life of DCM in blood was shortened significantly, indicating that the metabolic degradation of DCM was enhanced by the AHCs. Disulfiram (3.4 mmol kg-1, p.o.) blocked COHb elevation completely, suggesting that the metabolic conversion of DCM to CO is mediated by cytochrome P-450 2E1 (P4502E1). Corresponding increases in the concentration and half-life of DCM in blood were also observed. A single administration of the AHCs did not alter the hepatic glutathione level, suggesting that the increase in DCM-induced COHb elevation was not due to hepatic glutathione depletion. In vitro studies showed that the hepatic microsomal metabolism of nitrosodimethylamine and p-nitrophenol was significantly increased by a single dose of each AHC. Total cytochrome P-450 content and p-nitroanisole demethylase activity were also increased; however, only toluene and m-xylene were effective inducers for aminopyrine N-demethylase. Therefore, benzene appears to be a selective inducer for P4502E1 compared to other alkylbenzenes. The results indicate that even a single dose of benzene, toluene or m-xylene may induce the activity of P4502E1 significantly, which is responsible for the increased generation of COHb from DCM, as demonstrated in the present study.